Members of the DAZ gene family encode RNA-binding proteins and have been shown to play a pivotal role in gametogenesis. In Xenopus, a DAZ-like gene encodes an RNA component of the germ plasm. We have identified a zebrafish DAZ homologue, zDazl. zDazl mRNA was expressed in gonads of both sexes. In ovary, it was localized in the cortex of oocytes. At the onset of embryogenesis, maternal zDazl mRNA was detected at the vegetal pole. It migrated toward blastomeres through cytoplasmic streams as early embryogenesis proceeded. This is the first report showing maternal mRNA localization at the vegetal pole in fish and the existence of mRNA streams in the yolk cytoplasm.
Results
A candidate gene for the human Y-chromosome azoospermia, DAZ (Deleted in Azoospermia), encodes an RNAbinding protein (Reijo et al., 1995) . Its fly homologue, boule, is essential for spermatogenesis (Eberhart et al., 1996) . Disruption of the autosomal mouse DAZ homologue leads to the loss of germ cells (Ruggiu et al., 1997) . Recently, a frog DAZ-like gene, Xdazl, was identified to be a component of germ plasm (Houston et al., 1998) . Here we report a zebrafish DAZ-like gene, zDazl, encoding a protein with an RNA-recognition motif (RRM) and a DAZ-motif (Fig. 1) . It has been shown that human DAZ and DAZLA genes are expressed in testis (Reijo et al., 1995; Shan et al., 1996; Yen et al., 1996) , while mouse and frog Dazl genes are expressed in gonads of both sexes (Cooke et al., 1996; Reijo et al., 1996; Ruggiu et al., 1997; Houston et al., 1998) . We carried out Northern analysis to examine whether zDazl was expressed in adult gonads. As shown in Fig. 2 , a 2.1-kb zDazl mRNA is strongly expressed in both ovary and testis. We also detected smaller amounts of a 3.2 kb-mRNA.
Next, we examined the zDazl expression pattern during embryogenesis. At the 1-cell stage, zDazl mRNA was localized in the cortex and yolk-free cytoplasm at the vegetal pole (Fig. 3A ,G). During the 2 to 16-cell stages, zDazl mRNA streamed toward the blastomeres through corridorlike structures in the yolk hemisphere ( Fig. 3B -D,H-J). zDazl mRNA seemed to be transported into the blastomeres by the 1k-cell stage, although some fraction of the mRNA still remained in the yolk (Fig. 3E ). zDazl mRNA decreased, then disappeared in late blastula stage (Fig. 3F , and data not shown), consistent with what happens in Xenopus (Houston et al., 1998) . It has been shown that polystyrene beads injected into the vegetal pole move toward blastomeres through two pathways: one is a pathway in the cortex and the other is that between the yolk granules (Jesuthasan and Strähle, 1996) . It is highly likely that the corridor-like structures for the mRNA streams corresponds to the latter pathway.
In situ hybridization of sections of ovary clearly demonstrates that the mRNA comes to be localized during oogenesis. In early vitellogenic oocytes, we detected the mRNA at or near the cortex, which extends over one-quarter of the oocyte (Fig. 4A) . As vitellogenesis proceeds, the mRNA becomes more restricted to the cortex in a small region (Fig. 4B) . These results suggest that zDazl mRNA is restricted during oogenesis to a region which will become the vegetal pole of the embryo. DAZ-like mRNA, which is localized at the vegetal pole, is a germ plasm component in Xenopus (Houston et al., 1998 ). It will be important to clarify if zDazl plays a role in zebrafish germ cell formation.
Methods

Isolation of zDazl cDNAs
A zDazl cDNA fragment was PCR-amplified with degenerate primers corresponding to the RNP-2 and -1 motifs. To obtain a full-length clone, a zebrafish adult cDNA library was screened. The DDBJ accession number for zDazl is AB018191.
In situ hybridization and histological analysis
Whole-mount in situ hybridization was performed essentially the same as described (Takeda et al., 1994) . Specimens were embedded in Technovit 8100 (HERAEUS KULZER, Wehrheim) and cut at 9 mm thickness. For in situ hybridization of sections, ovary was embedded in paraffin and cut at 10 mm thickness. Stages of oocytes were classified as described (Selman et al., 1993; Kondo et al., 1997) .
